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Abstract:The present study was conducted to find out the effect of intensive interval training on biomotor 
speed and white blood cells (WBC’s) of males. Fifty (N=50) healthy male students of Lovely Professional 
University, Phagwara, Punjab were selected through equated group design. Further, they were randomly 
assigned to experimental (n=25) and control (n=25) groups. The experimental group had participated in the 
twelve weeks intensive interval training, having an intensity of 80%-90% with recovery of 90 to 180 seconds 
whereas control group did not participate in intensive interval training programme. To ensure the uniform 
testing conditions, the subjects were tested during evening hours only. For measuring the speed of subjects, 
the 50 yard dash was organised. The blood samples of subjects were analysed to get the actual white blood 
cells counts. Training intensity was established by using the Karvonen formula. The‘t’-test was applied to 
find out the significant differences in mean scores (pre-test and post-test) with regard to the experimental 
and control groups on the variables; biomotor speed and white blood cells. For testing the hypothesis, the 
level of significance was set at 0.05. It is concluded from the results that significant difference has been 
observed in experimental group on the variable of speed whereas insignificant difference has been found on 
the variable of white blood cells. However, insignificant differences had been noticed in control group on the 
said variables. Therefore, it is safely surmised that to increase the biomotor speed, the intensive interval 
training method can be used. 
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Introduction 
Competition should be fought in a true 
sportsmanship. To ensure this, sportspersons take 
oath before the start of the competition. But still 
situation is not improved, as one or the other day 
we come to know that somebody (athlete) is tested 
positive for dope test. The motive is common i.e. to 
attain top performance. But this is not only the 
path, whereas one can attain top performance 
through scientific training. There is no doubt that 
the success of a runners depend upon the ability of 
a coach or to correctly manipulate and combine 
different load factors such as intensity, density, 
volume and recovery. Competitive sport is a war 
without gunfire and doping. But Lance Armstrong 
in his interview with Oprah Winfrey which was 
aired live on January 18, 2013 mentioned that “It 
was humanly not possible to accomplish such a feat 
(Seven consecutive victories in Tour de France and 
bronze medal in 2000 Sydney Olympic) without 
doping”. Exactly this is not what should be 
promoted as this is against laws/sportsmanship of 
any game. This is a blunder and offence as well. If 
such things will happen then what is the use of 
strenuous training that an athlete goes under. 
Keeping sports performance in mind numerous 
researches have been conducted and many more are 
in progress. So that competition is fought with true 
spirit of the game.  
Sports performance is not only based on 
the sports training that were practiced in the field 
but majority of the things depends on the 
physiological performance of the athlete, for which 
blood composition is directly responsible.  Many 
chemicals are dissolved in blood and there are 
many different types of cells suspended within it 
(Watson, 2005). Blood contains two main 
constituents: blood cells (which include red blood 
cells, white blood cells and platelets) and plasma. 
Blood cells constitute approximately 45% and 
plasma 55% of the total volume of blood (Watson, 
2005).  Leucocytes or White blood cells have an 
important role in the recognition and protection of 
the body against the invasion of foreign bodies, 
including microorganisms and cancer cells. There 
are two main categories of white blood cells: 
phagocytes and lymphocytes. Lymphocytes mainly 
initiate and direct the immune response. White 
blood cells travel throughout the body and can 
move out of the bloodstream and migrate into 
different tissues depending on chemical mediators 
that signal the cells (Ashton, 2007). It is said that 
intensive training may lead to increase white blood 
cells. Above statement is supported by the Avloniti  
et al. (2007) who revealed that the single bout of 
soccer training at an intensity of 75% of HRmax 
induced leukocytosis without affecting the 
lymphocyte count in elite female athletes. Lamina 
and Okoye (2011) tried to find out the 
effect of interval training programme 
on WBC count and cardiovascular parameters in 
male hypertensive patients. They concluded that a 
significant effect of eight weeks 
of  interval training (60%-79% HR max reserve) 
programme of between 45 minutes to 60 
minutes programme on VO2max, systolic blood 
pressure (SBP), diastolic blood pressure (DBP) 
and White blood corpuscles (WBC) count at 
p<0.05. However, they further revealed that the 
VO2max is negatively related to the WBC count 
(r=0.339) at p<0.01.  
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Interval training is a well-known method 
for improving fitness. Technically, it is defined as 
high-intensity intermittent exercise. In an interval 
session, high-intensity periods of work are 
interspersed with rest intervals. In this way athletes 
can cover more distance at a high intensity. Since 
Interval training is a great method for improving 
both aerobic and anaerobic fitness, therefore, it is 
becoming more popular among athletes, coaches 
and sports scientists. Interval-training sessions can 
be different in composition, as there are three 
variables that can be altered; the intensity (speed), 
the work period (volume) and the rest period 
(density). Therefore, keeping the above facts in 
mind, the present study was conducted to find out 
the effect of intensive interval training on biomotor 
speed and white blood cells of males.   
Methods 
Fifty (N=50) healthy male students of 
Lovely Professional University, Phagwara, Punjab 
were selected through equated group design. They 
were randomly assigned to experimental (n=25) 
and control (n=25) groups. Only those students 
were selected who had qualified the physical 
efficiency and medical fitness test. The 
experimental group participated in the intensive 
interval training whereas the control group did not 
participate in intensive interval training. The 
experimental group was given twelve weeks 
training for three sessions per week during evening 
hours from 4.30pm to 6.30pm. The control group 
had taken part in their daily routine activities only 
and the Sunday remained as the rest day for both 
the groups. The subjects were trained for two 
weeks to make them familiarized with the testing 
procedures and the task ahead, which was to be 
given to the subjects for the next twelve weeks. 
Training was given under the guidance and 
supervision of the experts and the medical 
representative of the institute. 
Data collection 
 Before administering the tests, the subjects 
were briefed about the purpose of the study. Tests 
were administered by the researcher with the help 
of four assistants who helped in the observation 
and recording of the data. The subjects were given 
two trails to enable them to become familiar with 
testing procedures. To ensure the uniform testing 
conditions, the subjects were tested during evening 
hours only. All the tests were conducted in the 
campus of Lovely Professional University. Speed 
was measured by employing 50 yard dash and 
blood sample was taken for counting the white 
blood cells of subjects. The assistance of medical 
representative was taken for the measurement of 
white blood cells. 
50 yard dash for speed: The subjects were asked 
to dash/sprint for fifty yards from starting line to 
finishing line after the blow of whistle. Two trials 
were given for each subject and the timing of best 
trial was considered as the final score. Second trial 
was given after full recovery, which was judged by 
counting pulse rate. 
Collection of blood samples for white blood 
cells: To measure the white blood cells count, the 
assistance of department of pharmacy was taken. 
Blood samples were collected (before the meal) by 
the experts.  
Administration of training programme: The 
time for each run, the number of repetitions and 
duration of rest phase were fixed after conducting a 
pilot study for two weeks with ten subjects who 
were selected randomly amongst the population of 
seventy five subjects. Training schedule was 
prepared by the investigator after thorough 
discussion with the experts and coaches. Training 
programme was based on the interval training 
principles. The treatment was intensive in nature. 
There were two groups‟ Experimental group „A‟ 
and Control group „B‟. All the fifty subjects who 
were selected out of seventy five students attended 
their regular theory and practical classes according 
to the curriculum, except the training sessions. 
Subjects were given treatment three times a week 
between 4.30pm to 6.30pm.  
 Intensity was fixed by taking out 
maximum (recording best performance) and by 
calculating training heart rate. Formula through 
which intensity of the subjects was calculated is as 
under:- 
 For example 60-80 percent intensity of an 
athlete is to be calculated, by using Karvonen 
formula. 
Target Heart Rate= ((maximum heart rate – resting 
heart rate) x % intensity) + resting heart rate, 
maximum heart rate can be taken as 220. 
If an athlete having the age of 20 years with 70 
beats per minute as a resting heart rate, to calculate 
training heart with 60%-80% intensity consider the 
following example:- 
Athlete‟s minimum heart rate will be  
220–20 (Age) =200 
200–70 (resting heart rate) = 130 
130 x .60 (minimum intensity) +70 (Resting heart 
rate) =148 beats per minute. 
Athlete‟s maximum training heart rate will be 
220–20 (age) =200 
200–70 (resting heart rate) =130 
130 x .80 (maximum intensity) + 70 (resting heart 
rate) =174 
Athlete‟s training heart rate zone will be 148–174 
beats per minute. (Karvonen Formula) 
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Table-1: Load Parameters of the training schedule 
METHOD INTENSITY RECOVERY 
A      Intensive 80% - 90% 90sec – 180sec 
 
Table-2: Twelve weeks Intensive interval training treatment for experimental group  
Weeks Tuesday Thursday Saturday Sunday 
1. 
40mtrs x 3 rep        
50mtrs x 4 rep 
60mtrs x 5 rep  
10mtrs shuttle run x 4 sets 
20mtrs zig-zag x 5 sets 
6 repetitive  horizontal 
jumps + 10mtrs high knee, 
6 sets 
REST 
2. 
Sit-ups 10 rep. x 3 sets 
Plank 1min. x 3 sets 
Bend and reach 30sec hold 
3 rep 
3 Low hurdles 40mtrs x 3 
rep, 40mtrs dash x 3 rep 
400mtrs x 3 rep 
800mtrs x 1 rep 
REST 
3. 
Sprinting ABC 7 exercises 
6 rep 
Boomerang run 3 rep 
Jump and turn + 10mtrs 
dash 8 rep 
Half squats 12 x 5 rep 
Burpee jumps 10 rep x 4 
sets 
REST 
4. 
Lateral plank 1min hold x 
5 sets 
Trunk flexion in supine 
position 8 rep x 4 sets 
Bridge exercises 3 times 
3kg medicine ball throw 10 
rep 
Active flexibility 15 min 
Acceleration runs in 
400mtrs track x 5 rep  
REST 
5. 
50mtrs x 6 rep 
60mtrs x 4  rep 
80mtrs x 2  rep 
Cross-over-striding for 
20mtrs x 3  rep 
15mtrs shuttle run x 3 sets 
Jump and turn followed by 
20mtrs dash x 6 rep  
Jumping jack 5mins x 6 
sets 
REST 
6. 
Heel raise 60 sec x 6 rep 
Skipping 5 min x 3 rep 
Crunches 10 x 4 rep  
Passive flexibility 10 min 
100mtrs x 4 rep 
80mtrs x 3 rep 
40 stairs up-down 4 sets 
Pace runs 200mtrs x 6 rep 
 
 
REST 
7. 
20mtrs striding 6 sets 
8 sec high knee action 
20mtrs dash x 3 rep 
50mtrs  dash x 5rep  
5 Low hurdles 50mtrs x 5 
rep 
Sideways run 10mtrs  left 
and right x 5 rep 
Full squat with 20Kg wt. x 
5 rep  x 5 sets 
3 Frog jumps x 30mtrs 
dash 5 sets 
20mtrs dash x 3 sets 
REST 
8. 
Inclined sit-ups 8 x 3 sets 
Chakra asana 1min hold 3 
sets 
Heel raise 60 sec hold x 3 
sets 
Side touch while running 
50mtrs x 4 sets. 
60mtrs x 3 rep 
50mtrs x 2 rep 
40mtrs x 1 rep 
150mtrs x 3 rep 
120mtrs x 3 rep 
400mtrs x 1 rep REST 
9. 
Bench press 10 rep x 3 sets 
Leg press 10 rep x 3 sets 
Leg extension 10 rep x  3 
sets 
Shuttle run 10mtrs x 4rep 
Boomerang 4 rep 
800mtrs jog 
 
Tyring 50mtrs x 6 rep 
Simple bounding and 
10mtrs dash x 6 rep 
Striding 50mtrs x 6 rep 
REST 
10. 
Circuit training 10 stations 
x 3 sets 
Sand running x 50mtrs 
dash x 6 rep 
10 repetitive horizontal 
sand jumps + 10mtrs dash 
x 3sets 
800mtrs x 3 rep 
1000mtrs x 1 rep 
REST 
11. 
Sprinting ABC 10mtrs + 
10mtrs dash x 5 sets 
Lateral running 20mtrs 
200mtrs hill running x 6 
rep 
Plyometrics session 
REST 
12. 
Olympic lift  6 sets Weight circuit training 10 
stations x 3 sets 
220mtrs x 3 
110mtrs x 3 
  55mtrs x 3 
REST 
Warm Up and Cool Down: Proper warm up was done prior to the practice session followed by the work out 
and after the session proper cool down session was held.  
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Statistical design: The collected data was analyzed statistically by using t-test for comparison of pre-test and 
post-test mean scores of the variables i.e. Biomotor speed and white blood cells . For testing the hypothesis, the 
level of significance was set at 0.05.  
Result and Discussion 
Table-3: Significance of difference between pre-test and post-test mean scores of intensive interval 
training (experimental) and control groups on the variable of Speed 
Groups 
 
MEAN SD MD SEDM t-value 
Intensive interval training 
Pre-test 7.18 0.50 
0.42 0.14 2.89* 
Post-test 6.76 0.52 
Control 
Pre-test 7.61 0.41 
0.10 0.13 0.78 
Post-test 7.51 0.48 
* Significant at 0.05 level            t > 2.06 (df=24)             N=25 
 Table-3 presents the results with regard to Intensive interval training (experimental) and Control groups 
on the variable of speed. The pre-test mean score of Intensive interval training group was 7.18 whereas post-test 
mean score was recorded as 6.76 with mean difference of 0.42. The pre-test and post-test SD values were 0.50 
and 0.52 respectively whereas SEDM value of Intensive interval group was found 0.14. The t-value 2.89 was 
found to be statistically significant as obtained t-value was found greater than the tabulated value 2.06 required 
to be significant at 0.05 level of confidence with degree of freedom=24. 
 The pre-test mean score of Control group was 7.61. However, post-test mean score was recorded as 
7.51 with mean difference of 0.10 seconds. The pre-test and post-test SD values were 0.41 and 0.48 respectively 
whereas SEDM value of Control group was found 0.13. The t-value 0.78 was found to be statistically 
insignificant as obtained t-value was found lesser than the tabulated value 2.06 required to be significant at 0.05 
level of confidence with degree of freedom=24. 
Figure-1: Graphical representation of pre-test and post-test mean scores of both the groups with regard 
to the variable of Speed 
 
It is evident from table-3 that significant 
difference was observed between pre-test and post-
test mean scores of Intensive interval training 
(experimental) group on the variable of speed. The 
result indicated that Intensive interval training was 
significantly effective in improving the speed 
performance of male subjects. However, the 
control group did not show any significant 
improvement whereas marginal improvement in 
speed of the control group might be attributed to 
their daily routine physical activity classes. The 
findings of the present study were supported by 
Shenbaganvalli (2007) wherein he concluded that 
ten weeks of intensive and extensive programme 
had significantly increased the physical and 
physiological fitness of school girls. Similarly the 
study conducted by Kotzamanidis (2006) had also 
reported significant changes in the running velocity 
of pre-pubertal boys after ten weeks of plyometric 
training. Tsimahidis et al. (2010) investigated 
the effect of a 10-week heavy resistance combined 
with a running training program on the strength, 
running speed (RS), and vertical jump 
performance of young basketball players. Twenty-
six junior basketball players were equally divided 
into two groups. The control group (CON) 
performed only technical preparation and the group 
that followed the combined training program (CTP) 
performed additionally 5 sets of 8-5 repetition 
maximum (RM) half squat with 1 30-m sprint after 
each set. The evaluation took place 
before training and after the 5th and 10th weeks of 
training. Apart from the 1 RM half squat test, the 
10-m and 30-m running time was measured using 
photocells and the jump height (squat, counter 
movement jump, and drop jump) was estimated 
taking into account the flight time. The 1 RM 
increased by 30.3 ± 1.5% at the 10th week of 
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training for the CTP group (p<0.05), whereas the 
CON group showed no significant increase (1.1 ± 
1.6%, p>0.05). In general, all measured parameters 
showed a statistically significant increase after the 
5th and 10th weeks (p<0.05), in contrast to the 
CON group (p>0.05). This suggests that the applied 
CTP is beneficial for the strength, RS, and jump 
height of young basketball players. The observed 
adaptations in the CTP group could be attributed to 
learning factors and to a more optimal 
transfer of the strength gain to running and jumping 
performance. 
 
Table-4: Significance of difference between pre-test and post-test mean scores of intensive interval 
training (experimental) and control groups on the variable of White Blood Cells 
Groups 
 
MEAN SD MD SEDM t-value 
Intensive interval 
Pre-test 5031.00 744.77 
78.20 210.62 0.37 Post-test 5109.20 744.57 
Control 
Pre-test 5075.20 703.88 
6.80 197.57 0.03 
Post-test 
5082.00 
692.65 
* Significant at 0.05 level.  t> 2.06 (df=24)   N=25 
Table-4 depicts the results with regard to Intensive interval training (experimental) and Control group 
on the variable white blood cells. The pre-test mean score of Intensive interval training group was 5031.00 
whereas post-test mean score was recorded as 5109.20 with mean difference of 78.20. The pre-test and post-test 
SD values were 744.77 and 744.57 respectively whereas SEDM value of Intensive interval training group was 
found 210.62.  The t-value 0.37 was found statistically insignificant as obtained t-value was found smaller than 
the tabulated value 2.06 required to be significant at 0.05 level of confidence with degree of freedom=24. 
 The pre-test mean score of Control group was 5075.20. However, post-test mean score was recorded as 
5082.00 with mean difference of 6.80. The pre-test and post-test SD values were 703.88 and 692.65 respectively 
whereas SEDM value of Control group was found 197.51. The t-value 0.03 was also found statistically 
insignificant as obtained t-value was found lesser than the tabulated value 2.06 required to be significant at 0.05 
level of confidence with degree of freedom=24. 
Figure-2: Graphical representation of pre-test and post-test mean scores of both the groups with regard 
to the variable of White blood cells.  
 
The findings of table-4 revealed 
insignificant difference between  pre-test and post-
test mean scores of Intensive interval training 
(experimental) group and Control group on the 
variable of white blood cells. However, the above 
results indicated marginal improvement in 
Intensive interval training group with regard to 
white blood cells. The Elliott et al. (2002) studied 
the effects of eight weeks of supervised low 
intensity resistance training (80% of 10 repetitions 
maximum) and eight weeks of detraining on 
muscle strength and blood lipid profiles. They 
concluded that training of said intensity and 
duration was not sufficient to produce significant 
alterations in blood lipid concentrations. The 
findings of Prabhakaran et al. (1999) are contrary 
to the findings of present study in which they 
concluded that resistance training has a favourable 
effect on lipid profile. Horn et al. (2010) explored 
that white cell counts at rest might be lower in 
athletes participating in selected endurance-type 
sports. They analysed blood tests of elite athletes 
collected over 10-year period. Reference ranges 
were established for 14 female and 14 male sports 
involving 3,679 samples from 937 females and 
4,654 samples from 1,310 males. Total white blood 
cell counts and counts of neutrophils, lymphocytes 
and monocytes were quantified. Each sport was 
scaled (1-5) for its perceived metabolic stress 
(aerobic-anaerobic) and mechanical stress 
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(concentric-eccentric) by 13 sports physiologists. 
Substantially lower total white cell and neutrophil 
counts were observed in aerobic sports of cycling 
and triathlon (16% of test results below the normal 
reference range) compared with team or skill-based 
sports such as water polo, cricket and volleyball. 
Mechanical stress of sports had less effect on the 
distribution of cell counts. The lower white 
cell counts in athletes in aerobic sports probably 
represent an adaptive response. 
Conclusion 
It is concluded from the above findings 
that significant difference has been observed with 
regard to intensive interval training group on the 
variable of Speed. However, insignificant 
difference was noticed with regard to control group 
on the variable of Speed. No significant differences 
have been found with regard to intensive interval 
training and control group on the variable of White 
blood cells. Finally, it is safely concluded that 
intensive interval training method plays a 
significant role for enhancing the speed. However, 
to get improvement in the white blood cells, the 
load parameters or other factors required to be 
altered. 
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